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In a previous study we significantly increased the long chain omega-3 content of chicken 26 meat by feeding a diet containing short chain omega-3 from flaxseed oil. The present 27 study, using almost 4,000 broiler birds housed under near-commercial conditions, 28 demonstrated the same flaxseed oil diet improved growth rate and feed conversion 29 efficiency from hatch to 6 weeks of age without negative effects on health or mortality. 
34
We have previously demonstrated that feeding chickens a diet containing high levels of the 35 n-3 PUFA α-linolenic acid (ALA) significantly increases the content of the principal 36 omega-3 long-chain polyunsaturated fatty acids (n-3 LCPUFA), eicosapentaenoic acid
37
(EPA) and docosahexaenoic acid (DHA), in their meat and eggs. However, the effect of 38 the diet on production characteristics of the birds has not been assessed. This study aimed were significantly heavier at 6 weeks of age (77g heavier in females, 87g heavier in week to achieve a combined EPA+DHA intake of between 250 and 500 mg/day (National n-heptane and transferred to vials containing anhydrous Na 2 SO 4 as the dehydrating agent.
175
Fatty acid methyl esters were separated and quantified using a Hewlett-Packard 6890 gas The injector temperature was set at 250°C and the detector (flame ionisation) temperature 179 at 300°C. The initial oven temperature was 140°C and was programmed to rise to 220°C at 180 5°C per minute. Helium was used as the carrier gas at a velocity of 35 cm per second. In the breast meat total lipid fraction the proportions (% of total fatty acids) of total 234 saturated, trans, n-9 and n-7 acids were each decreased (P<0.001) by 2-5% in broilers fed 235 the high ALA diet compared to those in the Control group, while total n-3 PUFA was 236 increased from 2.7% to 11.0% (P<0.001) and there was no difference in total n-6 PUFA
237
( Fig. 2a) . The increase in n-3 PUFA in the total lipid fraction was predominantly birds fed on the high ALA diet which had significantly higher LA and ALA levels (by 242 0.9% and 1.5%, respectively), and lower (by 0.5% to 0.6%) EPA, DPA and DHA levels,
243
compared to female broilers (all P<0.001; Fig. 2b ).
245
The phospholipid composition of breast meat is shown in Figure 3 . The proportions of 246 total saturated fatty acids were similar in broilers fed both types of diet. However, in the 247 high ALA diet birds the levels of trans, total n-9, n-7 and n-6 were 1.3 to 3.9% lower 248 compared to the birds in the Control group, while total n-3 PUFA content was significantly 249 increased by 7.5% (all P<0.001; Fig. 3a) . LA levels were not significantly affected by the of EPA, DPA and DHA were greater (at 1.0 to 2.1% of total fatty acids) than that of ALA,
255
and in the high ALA fed birds they increased again by 0.8 to 2.3 fold (all P<0.001; Fig. 3b ).
256
There was a small but significant difference in phospholipid EPA between males and 257 females, with males being 0.3% lower than females, independent of dietary group. The 258 most pronounced difference in breast meat phospholipid fatty acid composition between 259 the sexes was in the level of LA, which was 2.3% higher in males compared to females in 260 both the control and high ALA groups (P<0.01; Fig. 3b ).
262
The composition of the triglyceride fraction of breast meat was quite different to the 263 phospholipid fraction with higher levels of n-9 and lower levels of n-6 PUFA (Fig. 4a ).
264
The high ALA diet reduced the proportion of total saturates, trans, n-9 and n-7 fatty acid 265 classes by 2 to 4%, with corresponding increases in total n-6 (by 2.2%) and n-3 (by 8.1%)
266
(all P<0.001; Fig. 4a ). There were very low levels (< 0.3%) of AA, EPA, DPA and DHA
267
in the triglyceride fraction, even in birds fed the high ALA diet, and the high ALA diet 268 increased the proportions of the n-3 PUFA (all P<0.001), but not AA (P>0.05; Fig. 4b ).
269
LA levels were 2.4% higher in the high ALA fed birds (P<0.001), and 1.0% higher in 270 males than females in both diet groups (P<0.05). Levels of ALA were increased from 271 0.95% to 8.5% (~8 fold) by the high ALA diet (P<0.001), and were not significantly 272 different between males and females (Fig. 4b) .
274

Discussion
275
This study has demonstrated that consuming a diet which contains ~6-fold more
276
ALA than current commercial feed from the time of hatch not only results in an increase in 277 n-3 LCPUFA content in the breast meat, but is also associated with improved FCR and were not influenced by the sex of the birds, indicating that the growth of both male and 319 female broilers could potentially be increased by feeding a diet with a higher ALA content.
321
The results of the present study confirmed our previous findings that it is possible to 322 significantly increase the n-3 LCPUFA content of the breast meat in broiler chickens by 323 increasing dietary ALA content (Kartikasari et al. 2012) . Importantly, the current study
324
shows that these increases in tissue n-3 LPCUFA can be replicated on a near-to-325 commercial scale. While the chickens fed on the Control diet appeared to be able to 326 convert the majority of the ALA provided into EPA, DPA and DHA, the levels of these n- Overall, the effects of sex on the fatty acid composition of the breast meat were relatively 351 modest, and mostly confined to the total lipid fraction. Thus, male broilers fed the high broilers that were assessed in those studies.
363
In conclusion, this study confirms that it is possible to substantially increase n-3 LCPUFA 
